In recent years, a remarkable evolution has been achieved by control 
INTRODUCTION
Dc motors are generally controlled by conventional proportional-integral-derivative (PID) controllers. Since they can be designed easily and can be built with low cost in expensive maintenance and effectiveness. It is necessary to know system mathematical model or to make some experiments for tuning PID parameters. However, it has been known that conventional PID controller generally do not work well for non-linear systems, and practically complex and vague systems that have no precise mathematical models to overcome these difficulties. Various types of modified conventional controllers such as auto-tuning and adaptive PID controllers can be used for this kind of problems. When compared to the conventional controller.
In this paper the combined solution we have proposed and designed a robust controller. We have used PID outer loop in controller, the gains of the H ∞ and PID are tuned on-line by use of genetic algorithm. The paper investigates the design of H ∞ controller for a permanent magnet synchronous motor drive system, the robust PID and H ∞ techniques have been applied to design the controller. This paper proposes a technique to develop a optimal robust PI and PID controller for PMSM to achieve Robustness and performance.
Mathematical Modelling of a DC motor
DC motors are widely used in industrial and domestic equipment, the control of speed/ position of a motor with high accuracy in required the equivalent circuit of field and armature circuit with its rotation mechanical models as shown in figure1. A desired speed may be tracked when a desired shaft position is also required. Single controller is enough to control both position and speed of the reference signal in the form of voltage determines the desired position and speed.
The controller is selected so that the error between the synchronous and reference signal eventually tends to zero. There are many DC motors depending upon the type of DC motor may be controlled by varying the input voltage while for some other motor speed can be controlled by controlling the input current. In this work the DC motor is controlled by varying input voltage. The control design for current is also same.
For simplicity, a constant value as a reference signal is injected to the synchronous to obtain a desired position. However the method works successfully for any reference signal, particularly for any stepwise continuous time function. This signal may be a periodic signal or any signal to get a desired shaft position.
Equations describing the dynamics of the input circuit are expressed as follows 
The structure of the control system has the standard form. All the design criteria cannot be met well PID controller as other shoot increases drastically with increase in proportional gain constant. This proportional cannot meet all the design requirements derivative or integral controller must be added to the controller.
STANDARD H ∞ DESIGN:
A standard H-infinity problem [5] which introduces a weight function to output the error is depicted in Fig. 1 (3) To minimize the H ∞ norm, the controller parameters has to be optimized. Here, the optimization is done by determining the system parameters through GA. The GA based system parameters optimization is detailed below.
Parameters Optimization
The GA plays a major role in optimizing the system and controller parameters and in obtaining an optimal H ∞ controller. Let N T be the number of system parameters to be optimized. The parameters are considered to be multi-objective parameters. Assuming the target parameters to be the gene of the chromosomes, arbitrary chromosomes of length N T are generated. The generated chromosomes can be represented as,
Where, x j (i) is the j th gene of i th chromosome, N P is the population pool and N T is the number of target parameters. Here, the target parameters considered for optimization are L q , m,R v , α and θ i.e. N T =5. Every gene of the chromosome is generated arbitrarily within their corresponding minimum and maximum intervals i.e.
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The generated gene values are subjected to check whether it satisfies the controllability constraints or not. If any of the chromosomes does not satisfy the controllability constraints, a new chromosome is generated repeatedly until it is satisfied. The controllability constraints are checked by generating a state space model using the gene values of the generated chromosome. For the state space model, the controllability matrix H is then determined. The constraint can be expressed as N 1 -H rank ≤H T , where, N 1 is the row size of the matrix H, H rank is the rank of the matrix H and H T is the controllability threshold.
Thus, N p chromosomes are generated and the population pool is filled up.
The fitness of the chromosomes that are in the population pool is determined. To determine the fitness of the chromosomes, initially, matrices of dimensions A and B are determined as follows
With the matrices of dimension and the other system parameters, the system and the process P(s) are developed as follows
Where, D=0. Considering the system parameters and the plant function, the fitness can be determined as
From the fitness function, the chromosomes that have maximum fitness are placed in the selection pool and the optimal solution for the H ∞ control problem can be determined as
The fittest N p /2chromosomes that are present in the arbitrary population pool are selected and they are subjected to the genetic operations, crossover and mutation.
In the crossover operation, an exchange of genes is performed between the two parent chromosomes. The crossover is performed with a crossover rate of C r i.e.C r .N T genes are exchanged between two parent chromosomes. Hence, a child chromosome X child is obtained for a pair of parent chromosomes. In this manner, N p/2 parent chromosomes are selected in sequence from the selection pool and the crossover operation is performed on them. Hence, new N p /2 child chromosomes are obtained from the crossover operation. After crossover operation, the chromosomes are subjected to the next genetic operation called mutation.
Mutation is an operation that mutates the genes of the chromosomes to obtain new chromosomes. In our approach, an adaptive mutation is performed for fast convergence of the solution with a mutation rate of M r . The mutation rate decides the number of genes to be mutated. The mutation operation performed over a child chromosome is described as follows • A fittest chromosome, say X fit , is selected from the selection pool i.e. the chromosome which has the maximum fitness among all the chromosomes that are present in the selection pool ; 1 (10) • The genes of the obtained new chromosomes are modified such that the following criterion is satisfied.
… (11)
In Eq. (10), x j fit , and x j newk are the genes of children chromosomes that are obtained after performing crossover, genes of the fittest chromosome and genes of the newly obtained chromosome, respectively. Hence, all the genes present in the chromosomes are modified as per the fitness function. As this process relies on the fittest chromosome, quick convergence can be accomplished. At the end of mutation, N p /2 new chromosomes X new are obtained. For the N p /2 new chromosomes, fitness is determined using the Eq.10. The entire process is repeated for I max iterations. Once it reaches I max iterations, the process is terminated. The chromosome with maximum fitness present in the selection pool is chosen as the best system parameters. On the basis of these parameters the system and the controller are developed. The obtained optim\al H ∞ controller can work satisfactorily for all the given system parameters. Hence, the system can offer a good stabilization over the velocity, which is considered as the system output. From the obtained velocity, the acceleration can be determined as
Where, F m is the output electromagnetic thrust, f is the total friction, R v is the damper coefficient, v is the velocity output obtained from the system and m best is the best mass value obtained from the proposed technique.
PID
Integral term reduces the steady state error and adding derivative term reduces the overshoot. PID controls which small KD and Ki in this case the time required in large to go to steady state. Design PID with appropriate Kp, kD & kI will give satisfactory results. PID is used to get rid of the steady state error due to disturbance. MATLAB provides tools for automatically choosing optimal PID gains which makes to trial and process.
The transfer function of the PI control
The simplified dynamic model of the pm synchronous system is as shown below.
The pm synchronous motor and the +inverter need to be designed to obtain a mathematical model on which it design of the robust controller is based the inverter output current closely follow the reference current commands owning to the closed current loop control. The mathematical model of pm synchronous motor can be designed in the d-q synchronous rotating reference frame by the following three-state non-linear differential equation.
ROBUST -CONTROL SCHEME

Fig.3
Thus the closed loop transfer function W to Z is given by 67 ' 8 9 : 8
The resulting closed-loop system is internally stable if and if only the Eigen values of.
Mathematical Model Of PMSM
Research has indicated that the permanent magnet motor drive, which include the PM synchronous Motor have became serious competitors to the indication motor for servo applications the PMSM has a sinusoidal back emf and require sinusoidal stator currents to produce constant torque, PMSM is very similar to the wound rotor synchronous M/c except that the PMSM that is used for servo applications tends not to have any damper windings and excitation is provided by the permanent magnet instead of a field winding. Hence the d, q model of the PMSM can be designed from the well known model of the synchronous m/c with the equations of the damper windings and field current-dynamics removed. 
> HI Or max value of flux.
The electrical dynamic equations in terms of phase variables can be written as,
When the three phase system is symmetrical the voltage form a balanced three phase set of sequences the sum of the set is zero hence the phase the voltage can be expressed in state model on.
The voltage can be expressed in state model on 
DESIGN OF H
∞ CONTROLLER H ∞ optimization has emerged on a unfair tool for Robust control system design. The H ∞ theory has sound back ground for handling model uncertainties. And diff system operating conditions, H ∞ control design can early combine several specifications such as disturbance attenuation, tracking, Bandwidth, and Robust stabilizes into a single minimum frequency domain probe using with mixed sensitivity approaches loop shaping design procedure by mc far lane [7] in this approach H ∞ controller band on mix sensitivity approach is synthesized for a plant transfer function designed for PMSM.
Using robust control tool box of MATLAB software the optimization problem is solved by using this genetic algorithm approach, selecting weights to obtain better performance and robustness. 
RESULTS AND DISCUSSIONS
__________________________________________________________________________________________
